Evolution of plant mitochondrial intron-encoded maturases: frequent lineage-specific loss and recurrent intracellular transfer to the nucleus.
Among land plants, mitochondrial and plastid group II introns occasionally encode proteins called maturases that are important for splicing. Angiosperm nuclear genomes also encode maturases that are targeted to the organelles, but it is not known whether nucleus-encoded maturases exist in other land plant lineages. To examine the evolutionary diversity and history of this essential gene family, we searched for maturase homologs in recently sequenced nuclear and mitochondrial genomes from diverse land plants. We found that maturase content in mitochondrial genomes is highly lineage specific, such that orthologous maturases are rarely shared among major land plant groups. The presence of numerous mitochondrial pseudogenes in the mitochondrial genomes of several species implies that the sporadic maturase distribution is due to frequent inactivation and eventual loss over time. We also identified multiple maturase paralogs in the nuclear genomes of the lycophyte Selaginella moellendorffii, the moss Physcomitrella patens, and the representative angiosperm Vitis vinifera. Phylogenetic analyses of organelle- and nucleus-encoded maturases revealed that the nuclear maturase genes in angiosperms, lycophytes, and mosses arose by multiple shared and independent transfers of mitochondrial paralogs to the nuclear genome during land plant evolution. These findings indicate that plant mitochondrial maturases have experienced a surprisingly dynamic history due to a complex interaction of multiple evolutionary forces that affect the rates of maturase gain, retention, and loss.